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A. Background 

Project Gaabugw was the first joint Goveroment-industry experiment 

in the United States that utiliaed a mclear explosive to rtklate 

a low productivity natural 1.8 rerervoir. The projaot inc1ud.d the 

detonation of a 29-kiloton uuclear drvice on D e c d e r  10, 1967, it a 

depth of 4,240 feet in the 8811 Juen basin of nortWrtern W * r  

Mexico, approximately 75 rile. east of iarrinlton (liwr* 1). Upon 

completion of the long-term production testiw and prenrurc 

monitoring actiritier in late  19'16, it uaa determined that thare war 

no longer a progr-tic w e d  to uintaia the Project k s b u m  aite. 

The aite restoration plannin~ phase besaa in early 1978 and m4 c o r  

pleted in July 1978 with the isauaaca of the opmational plan for 

well plugging and site restoration activities, -195. Th* field 

activities were conducted over a sixreek pariod durily Auwst and 

September of 1978. This report s-rises the field activities and 

dercribes the final site statur, including the disposition of all 

project facilities and final surface and subrurface configurations. 

B. Authority 

Apprwal from Headquarters, U.S. Department of Energy (DOE), to 

proceed vith the Gasbuggy site restoration project was received in a 

nesaage dated June 12, 1978, from Hugh D. Guthrie, Acting Director, 

Division of Oil, Gas and Shale Technology, to 8. W. Taft, Assistant 

Kanager for Plans, Engineering and Budgets, W E ,  Nevada Operations 

Office (Enr). 





The responsibi l i ty  of DOE t o  conduct the res torat ion work i s  c i t ed  

i n  the following applicable doclments: 

1, Contract AT(04-31-711, dated January 31, 1967, signed by the 

AEC (now a p.rt of DOE), Department of  the In t e r io r ,  and the E l  

Paso h t u r a l  h a  Co. (BPWG). 

2. Hemrandm of Understanding, dated March 23, 1967, between the 

h p a r t w n t  of ~ r i c u l t u r e ' s  U.8. Foreot Service IU8FS) md the 

AEC. 

C. Reatoration Objectives 

Thc general objectives of &ha ramtoration were to plug and abandon 

a11 project  re la ted bore holer ,  r-a rurface f a c i l i t i e s ,  perfom 

r a d i o l o g i c ~ l  decontamination a s  required, re turn EPIK: u t e r i a l r  and 

equ ipen t  fo r  unrest r ic ted ume, transport  ro l id  radiologic wtrte t o  

the Hevada Test S i t e  (HTS) for disposal ,  diapoae of l iquid 

radiologic m e t e  by inject ing in to  the nuclear cavity,  r-e 

exis t ing fences, and rereed areas disturbed by the res torat ion 

ac t i v i t i e s .  

11. IAITIAL SITB STATUS 

A. Lands 

The project  i n s t a l l a t i ons  (Figure 2 )  consist ing of the ground zero 

(GZ) area, the recording t r a i l e r  park (KTP), the control point (CP), 

and the helicopter pad were located on lands within the Carson 

National Forest. The use of these lands for  the Gasbuggy Project  

was established i n  the previously c i t ed  Hemrandun of Understanding 

between the U.S. Forest Service and the U.S. ~ t m i c  Energy 

Cmmission. Additionally, by land withdrawal action of Public Land 





Order 4232, dated June 22, 1967, the Bureau of Land Management 

withdrew from a11 forme of appropriation, including mining and 

mineral leasing laws, and reserved for the use of the Atoaic Energy 

Cairaion the surface and subsurface of lands within Section 36, 

T291, WW, lleu Mexico Principal Meridian. Surface and aubaurface 

operating rights to lands within the 8W 1/4 of the described section 

vtre reserved for the use of the a 6 C  under stipulations of 

Contract AT(04-3)-711. Access to the project site vas by a road 

traversing the Jicarilla Apache Indian Reservation. Upgrading and 

extending this roadway was accapliahed by the Hew Mexico State 

Bighvay Departmot through EPlPG under stipulations in Contract 

A T - 3 - 7 1  Thia road van prwided for Project Gaabuggy use, but 

tha project did not acquire control or responsibility for its -in- 

tanance. 

B Surface Facilities 

All facilitier aasociatcd with the former control point, recording 

trailer park, and helicopter pad locations had previously been 

rewved; the areas had been graded, shaped, and reseeded; and 

exintifig surface conditions at theae locations were considered to 

satisfy restoration criteria. The areas where work was perforaed 

during this site restoration included the fenced area which encm- 

pasred Wells GB-1, -2B, -3, -En, and 10-36 (see Figure 31, and any 

area which would be disturbed during the plugging of Well GB-D. The 

major facilities comprising the fenced area were as follows: 

1. GB-EB Production Testing System: Consists of two separators 

with insulating enclosures, manifold systems, skid-mounted 

metering runs, flow control equipment, 4 l/2-inch-diameter 

flare line, flare stack, 100-barrel water tank ("Red Tank"), 

&-foot by &-foot pump shed, steam-apray system in an 8-foot by 

10-foot aetal shed, plus connecting water and gas Lines with 

associated valves. 





2. Ilecontamination Pad and P i t :  A 20-foot by 40-foot concre te  pad 

sloped t o  an excavated p i t  approximately 40 f e e t  by 20 f e e t  by 

4 f e e t  deep surrounded by a  3-foot-high berm. The p i t  c m t a i n a  

the de te r io ra t ed  remains of  an a spha l t -p l a s t i c  l i n ing .  

3. =: Approximately 3,500 f e e t  of 6-foot-high mixed four- 

s t r and  barbed v i r e  and woven v i r e  fence on s t e e l  posts  with one 

16-foot l r ide  double g a t e  a d  two 12-foot-wide a inp le  ga te s .  

4.  ~ i s c e l l a n e o u s :  Three sepa ra to r s ,  four 6-foot by &-foot 

galvanized ictal atorage sheda, four  l i g h t  standards, t h r e e  

e l e c t r i c a l  panel boarda, one pipe atanchion s e t  i n  a concre te  

bare,  two abandoned a e p t i c  tanka,  t h r e e  wellhead l u b r i c a t o r  

platforms,  and miacellaneous concre te  pads a p p r o x i m t a l y  6 f e e t  

by 4 f e e t  i n  s i z e .  

C. Subsurface F a c i l i t i e s  

Four wells (GB-1, GB-ZES, GB-3, and GB-BR) were d r i l l e d  f o r  t h e  

performance of P ro jec t  Gasbuggy. A f i f t h  wel l ,  GB-Dl not r e l a t e d  t o  

the o b j e c t i v e s  of  the P ro jec t  Gasbuggy, was d r i l l e d  and instrumented 

a s  a n  add-on p r o j e c t  f o r  t h e  Advanced Besearch P r o j e c t s  Agency 

(ARFA). Well l oca t ions  a r e  rhom i n  Figure 3. The subsurface 

conf igu ra t ion  of t hese  wells p r i o r  t o  t h e  r e s t o r a t i o n  work i s  

thoroughly described and depicted i n  IWO-195. Each well included 

appropr ia te  wellhead equipment which was scheduled f o r  removal 

during plugging and abandonment w r k .  

An a d d i t i o n a l  wel l ,  EPNG Bo. 10-36, which e x i s t e d  p r i o r  t o  Pro jec t  

Gasbuggy execution,  i s  loca ted  wi th in  the bounds of t h e  s i t e  

r e s t o r a t i o n  work l i m i t s .  Because t h i s  w e l l  i s  completed i n  a  water 

a q u i f e r  above t h e  nuclear  s t imula ted  gas sand, t h e  WE determined i t  



was desi rable  t o  maintain i t  i n  the long-term monitoring program. 

h e r e h i p  of the well war subsequently acquired by the Gove-t 

and the configuration of the w e l l  was not a l t e r ed  during the rertora- 

t ion  e f for t .  

D. Topography 

m e  land contour. within the  ~ i t e  re r to ra t ioa  surface work l imi t r  or 

previously described GZ fenced area c o n f o n d  t o  the surrounding 

terra in ,  uhich can be dercribed a s  re la t ive ly  f l a t  t o  aantly roll ing.  

b41d remerve p i t s  uaed during the d r i l l i n g  phaee had been backfil led 

and there were no unnatural appearing land faaturer u c e p t  for the 

decontamination p i t  and surrwnding berm a t  the edae of the concrete 

pad. Natural revegetation ha4 taken place throughout the affected 

areas. EPUG and WE had graded and seeded a11 other project ina ta l la -  

t ion  area6 and no addi t ional  grading or seeding n 4  performed except 

a s  was required becauie of aurface disturbance durina the r i t e  rer tora-  

t ion work. 

E. Radiological M i t i o n 6  

The extent and leve ls  of rurface contamination a t  the Garbuggy s i t e  

had been documented by s o i l  and water sampling proBrus  and a i t e  

surveys by the Environmental Protection Agency (EPA), BPIIG, and WE. 

Analyses from these surveys indicated tha t  there was no radiological  

contamination of s o i l  or surface waters which exceeded the following 

DOE s i te  res torat ion c r i t e r ia :*  

*Reference: PIE--;-89, Project  Gasbuggy Radiation Clearance Report, Table 8; 

DOE Appendix 0524, Annex A, Table 2 ;  ANSI 328-1976 (Table 1 of 2); and 

WO-195, Project  Gasbuggy Well Plugging and S i t e  Restoration Plan, Section V. 



Surface Water 

Tritium 

Buildinpa, Eguipacnt , and Materiala 

Trititm (aonrewvable) 

Tritilm (removable) 

Soi l  - 

Tritium only 

Beta-- (including worldwide 

fallout) 

30,000 pCi /m1 

Soil CIoirture 

Badiological contamination in excess of DOE criteria was expected on 

interior surfaces of the gar production-testing system from the 

GB-EB w l l  bore tubing through the flare stack. In addition, 

tritium-contaminated liquid was contained in the 100-barrel water 

storage tank ("Red Tank") . 
111. PROJECT PABTICIPAHTS 

A. The U.S. Department of Energy, Nevada Operations (DOEINV), developed 

the restoration plan, provided the contractors to perform the 

required radiological and general support tasks, and directed and 

coordinated field activities through on-site project engineering and 

radiological peraonnel. 



. Fenix and Scisson (PhS), an operating contractor fo r  the IIevada Teat 

Si te ,  provided the technical  and administrative ~ e r v i c e *  t o  

accomplish a11 well plugging and s i t e  res torat ion objective8 except 

those associated v i t h  radiological  support. 

C. Eberliae Inst rurent  Corporation (SIC), under prime contract  ilo. 

ET-784-08-1582, provided the technical d i rac t ioa  a d  on-site super- 

vis ion t o  acccmplirh a11 radiological  d e c o n t a d ~ t i o n  and monitoring 

i n  accordance with DOE radiological  c r i t e r h .  

D, E l  Paso h t u r a l  Gas Go. provided log i s t i ca l  support t o  include 

e l ec t r i ca l  and gas u t i l i t i e s  mupply and u i n t t l u n c 8  and l ia ison v i t h  

United States  Forest Service and United State* k o l o & i c a l  Service 

personnel. 

I V  . SITE ESSmTION ACTIVITIES 

A. Mobilization 

Field a c t i v i t i e s  s t a r t ed  during the week of August 13, 1978, with 

the a r r i v a l  of the F&S, E I C ,  and DOE personnel a t  the  Gasbuggy s i t e .  

h d i o l o g i c a l  support and o f f i ce  t r a i l e r s  were se t  i n  place and 

connected t o  a 50-kW natura l  gas-powered generator provided by EPWG. 

Mobile phone services were ins ta l led  and a 400-barrel water supply 

tank was se t  and appropriate connections made. The portable w e l l  

servicing uni t  and crew arr ived on August 18, 1978, t o  subatant ia l ly  

complete the mobilization phase. 

B. Decontamination System 

The f i r s t  major a c t i v i t y  was t o  provide the capabi l i ty  for radio- 

logical ly  decontaminating various materials  and equipment con- 

ponents. This was accomplished by refurbishing an ex is t ing  steam 

i 
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generator and fabricating a 35-foot-long by 12-footr ide a t ee l  dr ip  

pan with a 400-gallon sump at one end. The decontamination pan was 

instal led on a graded 3' slope adjacent t o  the s t e m  generator. A 

controlled area was established around the dr ip  pan by encapassing 

it with yellow rope attached t o  r t e e l  posts and posting appropriate 

radiation warning signs. 

C. Surface Fac i l i t i e s  Decontamination 

Itau of material and equipeant were radiologically surveyed in  place; 

vhm they r t  the release c r i t e r i a ,  they ware appropriately marked 

and placed i n  m e  of the clean holding area.. I f  they did not wet 

the release c r i t e r i a ,  they were w e d  t o  the decontamination area, 

and a f t e r  a reasonable d e c o n t d l u t i o a  e f fo r t ,  another ruwey n a  

coaducted. Pending the result8 of t h i r  aecond survey, the it=(*) 

of s a t e r i a l  and/or equiprent were urved t o  the appropriate clean o r  

contaminated holding area for e i ther  release for unrestricted u s e  o r  

for disposal as  contaminated waste. Within the holding area, item 

were segregated as  t o  ovnership, i.e., WE or  EPNG. A segment of 

the area was established for  the storage of barrels  containing sol id  

contaminated material slated for shiplout t o  BTS for burial  as  lor 

level radioactive vaste. 

A log of a l l  ataterial released end stored in  t h i s  area was main- 

tained. A t o t a l  of 425 items ranging from borea of nut6 and bol ts  

t o  gad l iqu id  separators were checked, found t o  be below the release 

c r i t e r i a ,  and were releaaed for unrestricted use. 

Items of equipment having inaccessible in te r iors  were flushed with 

steam u n t i l  the  exi t ing flush water and accessible area swipes of 

the item were below release l imits.  As an additional check, water 

was poured through various tubular goods and the exit ing water 

sample was analyzed for tritium. None of these samples approached 



the 5,000 dpa/mI (2,250 pCi/~ll arbitrary limit set as a double check. 

The 3,000 dpmlrl limit was not selected as a release limit criterion, 

but on the basis that if the item were used as unrestricted radio- 

logically, "clean" water contacting the surfacer of the item would 

be unlikely to ever exceed the 10 CFR 20 or State of M e w  Mexico Con- 

centration Guides for water in unrestricted areas (3,000 pCi/mll. 

On-rite radioactivity ~ a s u r i n g  equipvnt during site cleanup 

consisted of: 

a. A Packard Model 2003 liquid rcintillation mpectrwter was used 

for tritium analysis. Channel 1 war gated for u x i m m  sensi- 

tivity in the tritiua beta energy region, while channels 2 and 

3 were both gated for the full raqe of beta energier. For 

this system, the LID was approximately 2 pCi/ml for tritium at 

3 v above background. 

b. Portable survey equipment included 'aennitive g- detectors 

(EIC PW-5 with SPA-2 1x1 8.1 probe), general beta g- detec- 

tors (EIC K-520 with 8P-177 (;n probe), thin window beta detector8 
2 

7 mg/cm (EZC HS-2 and PBn 5-3 with 8P-210 probes) and gas 
2 proportional alpha detectors (EIC PAC-46 with 50 cm AC-21 probe). 

The thin vindov beta probe (EP-210) has a sensitivity of 1,800 

cp/mrad/hr. 

All personnel participating in Gasbuggy cleanup w r e  required to 

wear thermoluminescent dosimeter ITLD) badges and to provide base- 

line and final day urine aanples. The exceptions to this were persons 

vho would be on eite less than three days, such as casual visitors 

and delivery people. TLDs vere sent to the EIC facility in Santa 

Fe, New Mexico, for readout. No radiation exposure vae detected 

above normal background on the TLDs. The urine slunples were analyzed 

on site. None exceeded the lower limit of detectability (LLD). 



D. Well Plugging and Abandonment 

Subsurface w r k ,  accomplished concurrent ly  with su r face  e f f o r t s ,  

s t a r t e d  on h g u r t  18, 1978, with t h e  plugging and abandorment of  

GB-ZRS. D e t a i l s  of the plugging operat ion a r e  contained i n  

Appendix C, and t h e  f i n a l  s t a t u s  am plugged an$ abandoned i e  s h o w  

i n  Figure 4. 'Ihe general  method war t o  reuse the 2 3/8-inch gas- 

production tubing r t r i n g  f o r  pumping cerent  fo r  the requi red  plugs. 

A t o t a l  of about 255 cubic f e e t  of  cenent s l u r r y  was pumped t o  p lace  

th ree  plugs i n  t h e  7-inch car ing .  A 12-foot by &-inch O.D. length 

of casing was inmts l led  i n  the top plug fo r  a ho le  r s r k e r  extending 

4 f e e t  above ground l eve l .  

Plugging and abandorment of GB-3 was undertaken next .  The procedure 

war s i m i l a r  t o  t h a t  used i n  GB-2BS by u t i l i z i n g  t h e  2 318-inch gar- 

production tubing. The plugging d e t a i l s  a r e  described i n  Appendix C ,  

and the  f i n a l  s t a t u s  i r  shown i n  F igure  5. ApproximRtely 550 cubic 

f e e t  of  cement s l u r r y  was pumped t o  p lace  th ree  plugs i n  t h e  7-inch 

casing.  A 12-foot by 4-inch 0.0. length of casing,  extending 4 f e e t  

above ground l e v e l ,  was placed i n  t h e  top plug t o  provide a ho le  

marker. 

The next well t o  b e  plugged was GB-1. It had been plugged previous ly  

from a t o t a l  depth of  4,306 f e e t  to approximately 2,800 f e e t .  The 

2 3/8-inch tubing s t r i n g  extending t o  4,254 f e e t  had been cemented 

i n  place.  (Refer t o  NVO-195, Figure 4.) This tubing was cut  o f f  a t  

717 f e e t  and removed. A plug was placed i n  t h e  9 5/8-inch cas ing  

from 618 f e e t  t o  t h e  su r face  uaing a p p r o x h a t e l y  390 cubic f e e t  of  

cement s l u r r y .  A 12-foot long by 4-inch O.D. marker cas ing  was placed 

i n  t h e  plug. It extends 4.7 f e e t  above ground sur face .  Befer t o  

Appendix C and Figure 6 f o r  a d d i t i o n a l  d e t a i l s .  
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FIGURE 4 GB-2RS FINAL STATUS 1 



WELL NO. 68-3. 
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WELL NO. 68.1' 
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2580'- 

T a t g e l  l o p  o f  r e m e l t  i a  C a l e u l a t e l : t m $  01 c e m e n t  
2 3 / 6 "  l u b i r ~  a t  2 0 1 2 '  i n  2 3 / i " t  9 $ / a "  annulus 

3000'- 1 5/8". 36 11/11. 1.55. 

Tep o f  f i r s t  c e m e n t  
3500'- s t a l e  a t  Baker  sub 

B e  c i r c u l a l i n t  sub on  - 
2 3/8" t u b i n k  a t  3699' 

b # "  Hole d r i l l e d  t o  4306' 
4000'- 

4500'- 
FIGURE 6 GB-1 FINAL SPATUS 



The next  well t o  be plugged was GB-D, loca ted  approximately 1,500 

f e e t  S .E .  of t h e  emplacement ho le  [GB-EB). GB-D had been ins t ru -  

mented f o r  t h e  Gasbuggy event .  Pour instrument packages had been 

cerented in s ide  a bottom plug t h a t  extended from 3,106 f e e t  t o  t o t a l  

depth of 4,725 f e e t .  The h o l e  war uncesed below 432 f e e t  and had 

been l e f t  f u l l  of d r i l l i n g  a d .  The plugging opera t ion  began by 

running 2 3/8-inch h y d r i l  tub ing  t o  600 f e e t  and c i r c u l a t i n g  water 

t o  condit ion the hole .  A plug of  cement r l u r r y  was placed f r m  600 

f e e t  t o  t h e  su r face  and a 12-foot by 4-foot O.D. cas ing ,  extending 

4 f e e t  above ground l e v e l ,  was i n a t a l l e d  as  a hole  marker. Refer t o  

Figure 7 and Appendix C. 

The device emplacement ho le ,  we l l  GB-ER, van plugged l a r t .  The proce- 

dures f o l l w e d  were, of  necess i ty ,  more e l abora t e  and corplex due t o  

t h e  presence of  obnt ruc t ions  i n  the hole,  continuous r ad io log ica l  

su rve i l l ance ,  gas pressures ,  e t c .  Work began on August 2 9  and was 

completed on September 2 5 ,  1978. P r i o r  t o  plugging, approximately 

60.5 b a r r e l s  of t r i t i u m  contaminated water and sludge and 7.3 b a ~ ~ e l s  

of t r i t i u m  contaminated water were pumped i n t o  t h e  hole  and disposed 

of i n  the chimney below. Af ter  m i l l i n g  out  an eight-foot  s e c t i o n  of  

t h e  caaing, a continuous cement s l u r r y  plug was placed i n  s i x  s t a g e s  

from 3,721 f e e t  t o  t h e  sur face .  A t o t a l  of approximately 1,030 cub ic  

f e e t  of  cement s l u r r y  vaa requi red .  Ins tead  of  us ing  a 4-inch O.D. 

cas ing  t o  mark t h e  loca t ion  of  t h e  well, a monument with m t a l  plaque 

was i n s t a l l e d  a t  the su r face  i n  accordance with Sec t ion  V1.E. of 

lW0-195. Refer t o  Figure 8 and Appendix C f o r  add i t iona l  d e t a i l s .  

E. F a c i l i t i e s  Dispos i t ion  

Concurrent with the deccmuissioning of su r face  and subsurface f a c i l i -  

t i e s ,  a mater ia la  s o r t i n g  t a s k  was conducted. Af ter  undergoing decon- 

tamination (steam c leaning) ,  a l l  m a t e r i a l s  were measured f o r  radio-  

a c t i v i t y  and a l l  were found t o  be v i t h i n  t h e  r e l e a s e  l i m i t  f o r  

u n r e s t r i c t e d  use.  



UELL NO. GB-0 
. lZt x 4" 0.0. steel 
hole marker 

. 
.. 

m 

i;;., 

Ground level :;;;j 

20" 133#/ f t  csg (? 29' 
cemented to burface : j  

174" hole to  432' Top of cables B 200' 
13-3/8", 48#/ft, CSg @ 
432' cemented to surface 

Cement plug 600' to i j  - 
. ! 

Conductor cable - 5 
strands (one 1/2" and ' 
four 1-1/4") 

!, 

12-1/4" hole to T.D. 
::.. ~~., 

.: ! 

.. ...!I ? -  

> 

..., 

Cement top 3106' '1 
; 

.-.: .. - 
-. 

Instrument packages @ 
3250°, 36001, 4218' and I 
4500' 

~ . .  .. . 

T.D. - 4725' 

5000' - . . 
FIGURE 7 GB-D FINAL STATDS 



DEVICE EMPLACEMENT HOLE 
WELL NO. GB-ER 

I/?' t h i c k  s tee l  p late,  weld 
t o  20" casing 8 c e l l a r  bottom 

- 
39" hole t o  49' 30". 1571/f t  csg. @ 49' 

Chemical grout  50' t o  

28" ho le  t o  T.0 
o f  4350' Casing patch @ 258' 

20", 160/134#/ft  CSg. 
o r i g i n a l l y  s e t  @ 4324' 

- 
7", 26#/ f t ,  N-80 CSg. 
w/s lo t ted i n t e r v a l s  & 
conductor cables attached 
to outer  surface. (Device 
emplacement pipe.) 

Continuous cement p lug 
DV t oo l  1800' t o  3721' t o  surface 

- 

M i l l e d  sect ion o f  7' csg. 
2350' - 23583' , 13" d i a m  
between 2355' and 2358' 

4 shots - 2796'-97' 
8 shots - 2858'-60' 

- 3029' ( top  cement) 

OV twl @ 3550' 

B r i d  e l u g  @ 3740' P i n s i  e " casing 
Tubing backed o f f  @ 
3751 ' 
Baker Model D 
Packer 3786' - 3907' top o f  chimney 
- . , \ .' '. , 

/ 
\ 

2-7/8", 6.5#/ft., 5-55. 
EVE tub ing @ 3795' 

LEGEND 

Sand 7" csg = 
Slo ts  

FIGURE 8 GB-BR FINAL STAT733 



Governwnt-owned mterials were loaded on two trucks and shipped to 

the WTS. Included were: wellhead caaponents froa a-1, 68-2, and 

GB-ER; 225 joints of 2 318-inch tubing; a s t e m  generator; and 

miscellaneous pipe, hose, fittings, etc. Theae trucks also returned 

governaent equipllsent used by Xberline and F6S personnel during 

decmissiming-decoatuination activities (see inventory list, 

Appendix F). On September 12, 1978, approximately 95 percent of the 

KFUG owned equipwnt was returned on four flatbed and several pickup 

trucks to various EPHG warehouses and storage yards in the Farmington, 

Hew Mexico, area. 

Miscellaneous concrete pada were broken up and placed in the old 

deepened decontsminatioa pit prior to backfilling and reshaping to a 

more natural terrain. 

P. Solid and Liquid Waste 

Liquid waste uterialn consia ted primarily of radiologically con- 

taminated sludge and liquids from the decontamination operations. 

Solid waste consisted primarily of item that vere impractical to 

decontaminate. Included was the HcCullough wire line used in the 

G3-ES hole. It could not be easily decontaminated due to its braided 

construction. Approxiutely 5,000 feet of McCullough 3116-inch 

braided wire line vere placed in a drum and shipped to the IPTS. Also, 

approximately 20,000 feet of old El Paso single-strand vire Line were 

shipped to the IVTS for disposal. 

Approximately 60.5 barrels of tritium contaminated water and aludge 

with an average concentration of 1,439 p C i l m 1  and 7.3 barrels of 

tritium-contaminated water and sludge with an average concentration 

of 350 pCi/ml were pumped f r m  the "Red Tank" and decon sump, respec- 

tively, and injected into the GB-ER cavity before the reentry well 

wan plugged. The tubing and annulus vere then flunhed with three 

annulus volumes {approximately 350 Bbls.) of H20. The total tritim 

content of the injected fluid was 18.7 mCi. 



The water did not contain other radioactive isotopes above detection 

limits except naturally occurring radioactive elements. 

One hundred seventy-five barrels of low-level tritium contminated 

water from the ateam decontaoination operation accumulated in the 

"Red Tank" after the GB-ER wellbore was sealed. The water vas 

subeequently disposed of by vaporisation to the atmosphere usin& the 

stem generator. The tritium level in this water ranged f r a  14.7 

pCi/ml to 43.7 pCi/ml, and a total of 1.31. di was released to the 

mt~sphere over a period of 25 days in September 1978. Durisq tbe 

water vaporization and steam decontamination activities, air 

moisture ampler were collected by molecular sieve units around the 

site. All of the wiature samples collected were less than the 

lwer limit of detection (ILD)* for tritium air moisture. 

A total of 10 barrels of materials, either known to be slightly 

radioactive or difficult to u k e  a determination of radioactive 

content, were sealed, externally stem cleaned, and labeled for 

shipment as lorlevel radioactive vaste. Dry materials were 

barreled intact and a11 fluids were mixed with diatomaceous earth 

and cement before packaging. .Nuclides other than tritium and 

naturally occurring isotopes were not found to be present. The 

total tritium content of a11 I 0  barrels was less than 1 mCi. 

One sample of mud from the GB-3 abando-nt operations initially 

indicated 6 pCi/ml of tritium. The activity was suspected to be the 

result of natural thorium daughters from drilling mud chemicals; 

however, a second analysis by distillation showed LLD for tritium. 

iLLD was 2pCi/M1 at 30 counting error for tritium. 



The d contained a large amount of paraffin (a 4-inch layer in the 

mud tank). The entire mix of water, mud, and paraffin was buried on 

site. 

uo burial of radioactive uterial war made at tbe Garbuggy site during 

the cleanup operation. 

Bubbirh (uncontnimted) war hauled to a dump in Farminpton, H e w  

Ucxico. Septic tanks that had been installad for the Gasbuuy project 

were backfilled and left in place. 

G. Land Surface Rertoration 

Reshaping disturbed areal was accaplirhed during the last few days 

of the project. The peri-ter fence was removed, and pit6 excavated 

for s d l  saspling and other activities were backfilled. fie ground 

surface war graded to lore natural contours. The area was reseeded 

with a grass mixture that had been developed by the 11.S. Forert 

Service. It consisted of the following: 

Crested Wheatgrars 4 lbs/acre 

Pubescent Uheatgrars 6 lbs/acre 

Iadak A1 fa1 f a 1 lbfacre 

Perennial Ryegrass I lblacre 

Figure 9 illustrates the results of reseeding. The photograph was 

taken in Hay 1983. 

A permanent monument consisting of a brass plaque mounted in a 

concrete base uas erected over the a - R E  well site. The plaque 

wording describes the historical significance of the site and the 

restrictions that have been placed on future nubsurface exploration. 

Refer to Figure 10 for additional details. The one-ile access 



Figure 9. Cattle Grazing i n  the Reseeded Area 

Figure 10. Monument at Surface Ground Zero (GB-ER Well Site) 
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road extension from the edge of the. Carson tht ional  Forest boundary 

t o  the GZ area was l e f t  "as is." 

V. P I W  SITE STATUS 

A. Land Surface and Subsurface Rightr 

Laad r ights  a t  the conclusion of ras torat ion a c t i v i t i r a  r c l l i n  aa 

eetabliahed by the land withdrawal action rpecified in  h b l i c  Land 

Ordar 4232, dated June 22, 1967, prarioualy described i n  Section 1I.A. 

Mdit ional ly ,  the U . 8 .  h p a r t l u n t  of E n e m  acquired rcli 10-36, 

alao knom as  San Juan 29-4, Unit #lo-36, from the El Paao Hatural 

Gar m a n y  for tha purchaae price of $10. t f e r  t o  Section II.C, 

VLU purchase order EU-78-1-08-0033, dated S e p t d e r  18, 1978, mad 

Figure 11 ahowtag the current s ta tue of well 10-36. 

B. Topographical Description 

Subrtantially a11 affected areaa have been reshaped t o  aa near the . 

o r i t i n a l  natural  contoure am practical .  The only re la ted land feature 

not eliminated was one mile of access road f r a  the Careon Uational 

Forest boundary t o  the GB-ER emplacaunt hole. 

Other than the moauwnt a t  well GB-ER, abandoned well markers, a 

concrete slab, and a pipe stanchion, the only remaining f a c i l i t y  ia  

well 10-36. This well w i l l  be used for long-tern hydrologicall 

monitoring a t  the Gasbuggy s i t e .  

D. Subsurface Well Configurationa 

Tbe f ina l  s ta tus  of a l l  project re la ted wella that  were plugged and 

abandoned i s  described in  Section D and ahova i n  Figures 4, 5 ,  6, 7 ,  

and 8. Well locations and the post-cleanup statua of the Ground 

Zero a re  ahom in  Figure 12. 



BULL PLUG A T  %Ob' 

Figure 11. Current Status of Well 10-36 
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E. h d i o l o g i c a l  Conditions 

P r i o r  t o  f i n a l  s i t e  grading,  an extens ive  r a d i o l o g i c a l  s o i l  sampling 

program w a s  conducted with t h e  following r e s u l t s :  

o ilo beta-g- rad ionucl ides  o t h e r  than t r i t i u m  o r  n a t u r a l l y  

occurr ing radioisotopes were found. 

o Only low l e v e l s  of  t r i t i u m  were de tec ted  i n  s o i l s .  

o m e  average concent ra t ions  of  t r i t i u m  remaining a f t e r  the cleanup 

operat ion a r e  small  f r a c t i o n s  of  t h e  Radiat ion Concentration 

Guide level8 of 10 CFR 20 and DOE manual chapters .  The s o i l -  

aampling program and r e s u l t s  a r e  described i n  d e t a i l  i n  PHE-G-89, 

Projec t  Gasbuggy Radiat ion Contamination Clearance Report by 

Eberl ine Instrument Corporation, Santa Fe, Hew Mexico, dated 

June 27, 1979. 

A l l  equipment contaminated during gas  production t e s t i n g  phase and 

equiprent  used dur ing  cleanup opera t ions  were decontaminated t o  we l l  

below r e l e a s e  c r i t e r i a  and were re leased  f o r  u n r e s t r i c  ted use.  

F. Long-Term Survei l lance  

A long-term hydrologic monitoring program has  been e s t ab l i shed  fo r  

t h e  Gaabuggy s i t e .  The ongoing program, conducted by the Environmental 

P ro tec t ion  Agency (EPA), c o n s i s t s  of annual sampling and analyses  of  

water f o r  t r i t i u m  and o t h e r  rad ionucl idea  i n  t h e  Pro jec t  Gaabuggy 

area.  This program i s  noted i n  a U.S. Forest  Service s i g n  a t  the 

Gasbuggy S i t e  (Figure 13). Figure 14 i a  a photograph taken i n  May 

1983 of  t h e  EPA sampling a c t i v i t y .  The following sampling po in t s  

were s e l e c t e d  as being r ep resen ta t ive  of  water supp l i e s  i n  t h e  Gasbuggy 

a rea  : 



Figure 13. U. S. Forest Service Sign a t  Project Ganbuggy. 

Figure 14. U.S. Environmental Protection Agency Sampling Water a t  Well 10-36 
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a .  Well 10-36 

b. W i n ~ l l  #2 

c.  Lorar brrro* Canyon 

d.  Sialer k w h  

e. Jieari l la  Apache b v .  

(south &I l l  
f .  J icar i l la  Apache i cv .  

(Ibrth 11.11) 

Approximate Distance 

Prop Subsurface Grwnd Zero 

450 feet  (m s i t e )  

4 dl.. 

7 rile. 

7 miles 

6 miler 

a. Cave Sprilq 4 riles 

b. Bubbling Spring 5 milea 

c .  Arnold bnch 8 r i l e 8  

d. h Jar. Creek 3 mile8 

Simple* are to be collected annually from tba above locatioar. The 

program ia rcheduled to continue indefinitely.  



Figure 15. Long-Term Water Saapling Wetwork. 
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APPBrnIX A 

PRIMARY CITATIONS 

1. References 

a ,  Contract  AT(O4-31-711, dated January 31, 1967, signed by the AISC, 

Department of I n t e r i o r ,  and t h e  EPNG. 

b. Memorandum of Underatanding, dated )(.rch 23, 1967, betveen the Depart- 

ment of Agr i cu l tu re ' s  U.S. Foree t  Service (USFS) and the A B C .  

c .  KPNG l e t t e r ,  dated Ju ly  23, 1976; D. LI. Canfield t o  WE/W, H. E. 

Gates. 

d .  WE/W l e t t e r ,  dated August 11, 1976; t o  WE/HA, W E I ~ S T ,  W L ,  

LLWL, and SL. 

e. Responses from a l l  r e c i p i e n t s  of  Reference 1.d. l e t t e r .  

2. The b a s i c  r e s p o n s i b i l i t y  of  DOE t o  conduct the r e s t o r a t i o n  i s  contained 

i n  t h e  referenced con t rac t  and Memorandum of Understanding, with app l i -  

cable  po r t ions  shown here  as follows: 

a. Reference 1.a. above, A r t i c l e  ZI(b): 

"Project  Gasbuggy, a s  de l inea ted  i n  t h i s  c o n t r a c t ,  i s  a cooperat ive 

e f f o r t  between the Government and the Company; each of the p a r t i e s  

is assuming r e s p o n s i b i l i t y  fo r  performing c e r t a i n  spec i f ied  func t ions  

a t  i t s  own c o s t  and each is,  accordingly,  prepared t o  assume responsi-  

b i l i t y  fo r  i nc reases  i n  t h e  c o s t  of  p e r f o w i n g  i t s  funct ions  a s  may 

develop during the execution of the p r o j e c t .  Each p a r t y  s h a l l  proceed 

promptly t o  perform i t s  por t ions  o f  t h e  work io accord with a j o i n t l y  



coordinated time schedule to be issued by the Comisaion. Since the 

explosion of a nuclear device is involved in the execution of thia 

project, the Colrmission, because of ita responsibilities in connec- 

tion therewith, must have and is hereby given the right to control 

the execution of the project in all phases of operations involving 

the nuclear device, includiag site preparation, emplacement, detona- 

tion, diapositim of radioactive substances, and public health and 

safety." 

b. Reference 1 .a. above, Article IVIb)(B)(vi) : 

"Boll-Up 

"Subsequent to detonation, the Ccupany shall remove sll trailers, 

technical structures, construction equiplent, testing equipaent, and 

associated material to a point mutually agreed upon uhich is not 

m r e  distant than the Gobermador Camp. The Cmpany vill also clean 

and revlve surface debris from the area of the emplace-ent hole, 

control points, and Recording Trailer Park areas; provided, however, 

the Cmpany shall have no obligation to remove radioactive or contami- 

nated material or debris." 

c. Reference 1.b. above, paragraph C.9: 

"That upon termination of this agreement, the parties shall autually 

agree on removal or other disposition of all structures and improve- 

ments which have been placed on National foreat lands in the exercise 

of this use." 

3.  The concurrence of all project participants to proceed with aite restora- 

tion is contained in renponses to Reference 1.d. letter above. 
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This weekly s-ry is based upon daily reports compiled at the end of each 

workday throughout the field activities phase. The original daily reports are 

available in the DOEIW Energy Applications Division files. 

Weekly Period Beginning 8/13/78 

W E ,  P&S, EIC, and drill crew personnel arrived on site. EPAG installed a 

50-kW generator and electrical distribution liner. A support and office 

trailer arrived and were hooked up. Boade within the site boundary were graded. 

A sloping grade and trench were established for t h e  decon pan and sump. Decon 

pan sections vere net in place and welded together. Miscellaneous concrete 

slabs were wved to the old decontamination pit area and the pit was deepened. 

The flare stack, flare gaa lines, and miscellaneous piping were disaasedled. 

Anchors for the workover drilliq rig were installed at all five well locations. 

The steam generatortr (steanr) assembly was started. A 400-bbl. fresh water 

tank was installed and water deliveries began. Started the excavation of buried 

lines. Miscellaneous broken concrete padn and other debris were pushed into 

the deepened decontamination pit and were backfilled with a minimum of three 

feet of earth cover. Utility poles were remwed and decontamination of the 

flare stack and its components was started. 

Weekly Period Beginning 8/20/78 

The 100-bbl. "Red Tankt' was lsoved to the decon pad and steam-cleaned. Dis- 

mantling of piping, valves, etc., continued. Trenched for and removed 3/4-inch 

and 2-inch waste fluid lines. EIC laboratory personnel collected samples which 

vere sent to EIC, Albuquerque, New Mexico, for analyses. Samples included 

flare line water, flare line oil, GB-2R water, GB-ER fluid, and Red Tank sludge. 

The tri-carb unit and other laboratory equipent vere received, assembled, and 

put into operation. The Red Tank was used to store condensate from steam- 

cleaning operations. 



Weekly Period Beginning 8/27/78 

Steam-cleaned the Otis wireline, reek, and tools used in GB-SR. Disassembled 

portions of EPIVG's heater/aeparators and wved them to the decon pan where 

they were ate-cleaned. Soil samples were taken under the gas-condensate 

p m p  shack. The tri-carb unit was loaded for its first autcmatic run. Fluids 

frcm Red Tank and decon surp were injected into GB-ER for disposal. Anti-C 

clothing was worn by all personnel in GB-RE area. All itcawcleaned materials 

that measured belm the LLD (Lower Limits of Detection) were marked with green 

print and w e d  into a release area. Backfilled tbe GB-3 cellar. Cut off the 

GB-D wellhead and steam-cleaned it. Ccnpiled data f r a  approxiutely 500 

tritium samples. 

Weekly Period Beginning 9/3/78 

Established a base line for the soil impling grid and selected 246 soil 

ampling locations on 25-foot and/or 50-foot grid line intervals. Started 

taking soil saaples with an auger. Inrtalled piping froa the Red Tank to the 

ateam generator to pernit evaporation of stored liquids. Molie sieve moisture 

collectors were fabricated and rtrategically located in the evaporation area. 

Steam-cleaned the EPNG aeparator/prehccttar and WE wellhead equipment from 

GB-1, GB-28, and 138-3. Removed the roof f r w  a 10-foot x 20-foot metering 

skid. Uncovered a septic tank in the old trailer park. A general cleanup of 

the area was performed with rubbish being hauled to a Farmington, New Mexico, 

dump. 

Weekly Period Beginning 9110178 

Continued laying out the soil sampling grid and continued taking soil samples. 

A backhoe was used to excavate a six-foot-deep trench for profile and sidewall 

samples. The 3/16-inch braided wire line was removed frcm the McCullough truck 

and placed in a decontamination drum for shipment to the NTS. Steam-cleaned 

the HcCullough truck and tools. The atem cleaner was used to evaporate approxi- 

mately 1,320 gallons of Bed Tank fluid. Backfilled the septic tank at the 



o r i g i n a l  o f f i c e  t r a i l e r  s i t e .  Continued t o  c l ean  t h e  a rea  and hauled rubbish 

t o  t h e  Parmington, New Hexico, dump. The U.S. Fo res t  Service de l ive red  150 

pounds of seed f o r  reneeding the s i t e .  

Weekly Period Beginning 9/17/78 

Continued tak ing  and analyzing s o i l  samples. Vegetation samples were a l s o  

taken f o r  d e t a i l e d  analyses by EPA, Las Vcgas, Uevada. A l l  ateam-cleaning war 

c m p l e t e d  except fo r  the i n t e r i o r  of  the lted Tank. The Acme 100-bbl. laud tank 

wan turned on i t s  s i d e  t o  f a c i l i t a t e  removal of  sludge and pa ra f in  i n t o  an 

eight-foot-deep t rench.  Dug a d d i t i o n a l  t renches  fo r  r a d l r a f e  p r o f i l e  aampl iw ,  

Stem-cleaned the d r i l l  r i g  p r i o r  t o  releasL- it on September 23, 1978. 

Weekly Period Beginning 9/24/78 

Removed approximately 1 1/2 cubic f e e t  of s ludge frcm the Red Tank and s t e u -  

cleaned t h e  t a n k ' s  i n t e r i o r .  Approximately 20 ga l lons  of  eludge and 40 g a l l o a s  

o f  f l u i d  i n  the sump p i t  w r e  mixed with d ia tomaceou~ e a r t h  f o r  s o l i d i f i c a t i o n .  

The mixture vas placed i n  t en  53-gallon drums and shipped t o  t h e  H T S  fo r  b u r i a l .  

Bad/safe equipment w a n  shipped t o  E I C ,  Albuquerque, 13ev Mexico. Backf i l led  - 

a l l  remaining trenches and graded the a rea .  Cut t h e  decon p m  i n t o  f i v e  mectiona 

which were shipped t o  Carlsbad, Hew Mexico. BPHG removed t h e  perimeter fence,  

t h e  Red Tank, t h e  genera tor ,  e l e c t r i c a l  panels,  e l e c t r i c a l  d i s t r i b u t i o n  l i n e s ,  

and miecellaneous ga8 l ines .  Removed t h e  radiotelephone,  o f f i c e  f u r n i t u r e ,  

and o f f i c e  telephone. !be r a d l s a f e  t r a i l e r  waa taken t o  Carlsbad, Hew Mexico. 

A monuwnt was e rec t ed  over the GB-ER hole.  The a rea  was reseeded on 

September 28, 1978, and a l l  r e s t o r a t i o n  work was completed the fol lowing day, 

September 29, 1978. 





DAILY REPORTS 

GB-28s PLUG AND ABANWlJ 

8-18-78 Hoved i n  Farmington Well Service's Cardwell 210A r i g  114 and rigged 

up. Displaced 2 3/8-inch O.D. Bydril tubing with 30 barrels  of 

water. Ilo prearure on casing or tubing. Insta l led blcwout 

equipment. Laid down 139 joint0 of tubing, 3 cromsover subs, 

perforated rub, bul i  plug and co l la r .  Overall length was 4,222 

f ee t .  

6-19-78 Picked up 2 3/8-inch O.D. Hydril tubing and tagged f i l l  a t  3,816 

feet .  Made t r i p  in hole and ins ta l led  a notched co l la r  on the 

bottcm for a warhover shoe. Circulated hole and washed tubing frcm 

3,816 feet  to 3,830 feet .  Pulled tubing inside the 7-inch O.D. 

casiag to 3,437 fee t .  

8-20-78 Tagged f i l l  a t  3,830 fee t .  Tubing was run to 3,827 feet .  Dowell 

placed plug IPo. 1 with 20 barrels  of water ahead of 175 feet3 of 

c lass  "8" cement. Displaced tubing with 11 barrels  of water. 

Cewat i n  place a t  1030 hourr. Tagged top of plug Ho. I a t  3,224 

feet  a t  1700 hours. Set 14,000f weight on plug and plug held. Hung 

tubing a t  600 fee t  and s e t  plug ilo. 2 with 75 feet3 of c lass  "A" 

cement. Cement i n  place a t  1900 hours. 

8-21-78 Tagged top of plug Wo. 2 a t  348 fee t .  Laid d a m  tubing. Bemoved 

blow out equipment and cut o f f  the 7-inch O.D. casing a t  the top of 

the 9 5/8-inch casinghead a t  3.5 fee t .  Attempted t o  s e t  top 15-foot 

cement plug i n  the 7-inch casing and was unable to do so. Rigged 

d m .  

Fabricated a plug from rags and s e t  i t  a t  15 feet .  Hand cemented to 

the top of the 7-inch O.D. casing. Installed e piece of 4-inch 

O.D. x 12-foot casing i n  the cement for  a hole marker extending 4.2  

fee t  above ground. Role plugged. 



DAILY EEWBTS 

8-21-78 Moved i n  Fa r r ing ton  Well Se rv ice ' s  Cardwell 21M r i g  No. 14 and 

r igged up. 

8-22-78 Shut i n  tubing p re r ru re  and praaaure on tbe annulur were 625 p r i .  

Pumped water down t h e  2 3/8-inch O.D. tubing with 725 p r i  a t  t h ree  

ba r re lo  per winute. Bled off  preaaure i n  t h e  annulur and pumped 

169 b a r r e l s  of water i n  hole.  Shut i n  tubing and annulus, no 

prer rure .  Rigged up blovout e q u i p e n t .  Laid d m  133 joint .  of 

2 318-inch O.D. 3-55 tubins ,  per fora ted  pup j o i n t ,  crosrover  sub,  

c o l l a r  and b u l l  plug. Overal l  l ength  was 4,239 f e e t .  S t a r t e d  

p i c k i l y  up 2 3/8-incb O.D. Aydri l  tubing. 

8-23-78 Ran 2 3/8-inch 0 .D. tubing i n  t h e  ho le  and tagged f i l l  a t  4,801 

f e e t .  Dowell s e t  plug No. 1 with 20 b a r r e l s  of water ahead of 

260 f e e t 3  of  c l a a r  '%Iw cement. Cement i n  p lace  a t  1135 hours. 

Pul led  tub iag  t o  2 , 4 9 4  f e e t  and d i rp l aced  with 10 b a r r e l s  of water.  

Waited on cement t o  1830 houra and tagged t o p  of  plug Uo. 1 a t  3,195 

f e e t .  S e t  10,000f weight on cement and plug held. 

8-24-78 Pressure  between t h e  9 5/8-inch O.D. and 7-inch O.D. vaa 30 p s i .  

Bled off  p re r su re  and t e s t e d  blowout e q u i p e n t  t o  500 p s i  f o r  5 

~ i n u t e s .  Pe r fo ra t ed  t h e  7-inch O.D. caaing from 603 f e e t  t o  604 

f e e t  with four  ahota us ing  HcCullough j e t  gun. F lu id  dropped out  of  

casing.  Ran 2 3/8-inch O.D. tub ing  t o  122 f e e t  and c i r c u l a t e d  water 

between the 9 5/8-inch and P i n c h  casing.  S e t  plug No. 2 with 280 

f e e t 3  of c l aaa  "A" cement and d isp laced  with 7 b a r r e l s  of water a t  

150 p s i .  Cement i n  p lace  at 1230 hours .  Cement c i r c u l a t e d  to sur- 

face  between t h e  two cas ing  a t r i n g s .  



8-25-78 Tagged top of plug No. 2 a t  291 fee t  in r ide  the 7-inch O.D. casing. 

R-ed blowout equ ipea t .  Cut off the 9 518-inch and 7-inch caning 

a t  2.4 fee t  and plugged QIP. Rigged d m .  

8-26-78 Bailed water t o  15 112 fee t  inaide the F i n c h  O.D. caring. Pllsped 

11 feet3 of cerent inside the 7-inch caring and c s c n t  overflowed 

in to  the 9 5/8-inch annulus. Both casing8 were f i l l e d  t o  rurface. 

Instal led a 4-inch O.D. x 12-foot piece of casing i n  the aoft  c r w n t  

far A bole marker artending 4.1 feet above the around, Hole 

plugged. 



DAILY REPORTS 

8-25-78 Woved in F a d n g t o n  W e l l  Sertrice'a Clrdwell 2101 r i p  ilo. 14 and 

rigged up. Made tw runs r i t h  a r1nk.r bar inride the 2 3/8-inch 

O.D. tubing and shot off tubi- at 717 fn t  u a i q  NcCullough 

plantic explosiver. Pulled 2 3/6-inch O.D., EW t u b i l y ,  

central iaerr  m d  cables out of the hole. 

8-26-78 Recovered tubing, four pup jo in t r  and c ros rwer  rub. Overall 

length war 717 fee t .  C u t  off the 13 3/6-inch a d  9 S/4-inch caaina 

a t  2.2 feet .  Ran 2 3/8-inch O.D. t u b i q  to 614 fmat and p l ~ e d  

hole t o  surface u r i n l  Dowcll r i th  393 ?met3 of c l a r r  W' c r u n t .  

Pulled CW. Inr ta l led  a piece of 4-inch O.D. x 12 foot carinl i n  

the cement for a hole inarker e x t e n d i q  4.7 fec t  abwc around. tblc 

plugged. 



DAILY BEPORTS 

GB-D PLUG AllD AW'TDOA 

8-26-78 Hoved i n  Farmington Well S e r v i c e ' s  Cardvel l  21OA r i g  Ho. 14 and 

r igged up. Ran 2 3/8-inch O.D. Aydr i l  tubing i n  t h e  ho le ,  h i t  f l u i d  

a t  285 f e e t  and br idges  a t  200 f e e t ,  600 f e e t  and 630 f e e t .  Pu l l ed  

out  of hole. 

8-27-78 Rig eecured. 

8-28-78 Cut off  13 318-inch casing a t  3 f e e t .  Ran 2 3/8-inch O.D. Hydril  

tubing i n  the ho le ,  h i t  b r idges  a t  200 f e e t ,  580 f e e t  and 600 f e e t .  

Ci rcula ted  and condit ioned ho le  v i t h  water. Pu l l ed  tubing t o  394 

f e e t .  

8-29-78 Ban tubing t o  600 f e e t  and plugged h o l e  t o  su r face  us ing  Dowel1 with 

566 f e e t 3  of c l a a r  "A" cement. Zns ta l led  a  p iece  of 4-inch 0.0 .  x 

12 foot  casing i n  t h e  c m n t  t o r  4 ho le  marker extending 4 f e e t  

above ground, Hole plugged. 



DAILY REPORTS 

8-29-78 Moved i n  Palrington Well Service's 21M r i g  No. I4 and rigged up. 

Worked day* only. 

8-30-78 Shut-in tubing pressure was 610 psi .  Rigged up Dowell and purped 25 

barrel. of water d m  the 2 7/8-inch O.D., Em tubing. Flushed con- 

taminated tank and mud pump with 150 barrel r  of water and pumped 

down the hole. Ran UcCullough co l la r  locator,  top of packer a t  

3,784 fee t  and bottcm a t  3,792 fee t .  

8-31-78 Pumped 10 barrels  of water down the tubing a t  610 pai t o  k i l l  well. 

Perforated tubing a t  3,760 fee t  and 3,761.5 fee t  with UcCullough 

c h a i c a l  gun. Attclpted t o  p u p  through perforations with 79 

barrela of water. Pressured up on annulus t o  550 psi  a f t e r  50 

barrela. 

9-1-78 Perforated tubing f r a  3,760 fee t  t o  3,761 fee t  with one hole per 

foot with McCullough j e t  gun. Puped 168 barrels of water d m  the 

7-inch O.D. casing with M pressure. Ban gauge r ing  d m  the tubing 

t o  3,776 fee t .  Ban Baker P-1 tubing plup on McCullough se t t i ng  tool 

t o  188 f e e t  and plug stuck. Could not work f ree ,  top of f i s h  at 

161.85 fee t .  

9-2-78 Pulled UcCullough wire l i n e  out of the rope socket. Pumped water i n  

the hole. Ban 2 5/16-inch O.D. overshot i n  the hole on 1.75-inch 

O.D. d r i l l  pipe and worked over f i sh .  Recovered a l l  of the s e t t i ng  

tool.  

9-5-78 Rig secured from 9-2-78 t o  9-5-78. Ins ta l led  blowout equipment, 

punped 63 barrel6 of water d m  the annulus and tested t o  600 psi. 

Attempted t o  release the tubing seal  a a s d l y  from the Baker Model D 

packer with no r e su l t s .  



9-6-78 Tested blowout equipment t o  600 p s i .  Pumped 30 b a r r e l s  of water 

down t h e  ?-inch cae ing  and 2 718-inch tubing anulus. Continued 

a t t e n p t i n g  t o  recover  tubing  r e a l  a s s m b l y  wi th  no r eau l t a .  Ban 

2 114-inch b i t  i n s i d e  t h e  tubing  on 1.66-inch d r i l l  pipe. D r i l l e d  

out  3 112-inch of plug and d r i l l e d  a ho le  i n  t h e  tubing  at 

187 112-feet and had c-nication between t h e  tubing  and casing.  

Pressured up t o  700 p r i  and re leased  p re r su re  on t h e  tubing and 

casing.  Laid d m  t h e  d r i l l  pipe and b i t .  Preerured up oo t h e  

tubing  and cas ing  aga in  and bled o f f ,  

9-7-78 Releared pressure on t h e  cas ing  and tubing. Shut i n  and checked 

pressure buildup. Pumped v a t e r  down t h e  annulus a t  790 p s i  and 

c l ea red  plugged p e r f o r a t i o n s  f r a  3,760 f e e t  t o  3,761 f e e t .  P u p e d  

107 barrel.  of water d m  t h e  annulus with no presrure .  Pressure 

b u i l t  up t o  610 p r i  i n  1 112 hours. Ptmped 31 b a r r e l s  o f  water d m  

the annulus with no pressure.  Preasure b u i l t  up t o  400 p6i i n  112 

hour, Pumped 29 b a r r e l s  of water down the annulus and 10.4 b a r r e l s  

dovn t h e  tubing with no pressure .  

9-8-78 Pumped 243 b a r r e l e  of  'water d m  the hole  and r m v e d  tubing  hanger. 

Ban )IcCullough o u t s i d e  back off  s t r i n g  shot  and backed o f f  tubing.  

Recovered 738 f e e t  of 2 718-inch O.D., BUE tubing.  Ran 5 3/4-inch 

overshot  i n  t h e  ho le  and l a t ched  onto tubing a t  738 f e e t .  Ran 

HcCullough s t r i n g  shot  i n s i d e  t h e  tubing  and backed o f f  tubing  a t  

3,751 f e e t .  Recovered 100 j o i n t s  of tubing.  Pumped water down t h e  

annulus a t  27 ga l lons  per n i n u t e  during operat ions.  

9-9-78 Pumped water i n  t h e  ho le  t o  k i l l  well. Ran HcCullough 5 11/16-inch 

gauge r i n g  and c o l l a r  i n  t h e  hole,  tagged t o p  of t h e  tubing  a t  3,752 

f e e t .  Se t  Baker Model "N" wire  l i n e  bridge plug a t  3,740 f e e t .  

Could not  r e l e a s e  s e t t i n g  t o o l .  Pu l l ed  out  of rope eocket and l e f t  

10.55 f e e t  of t o o l  i n  t h e  ho le .  Bled pressure  off  the casing. Ran 

four  j o i n t s  of  2 718-inch O.D. tub ing  and s e t  i n  tubing  hanger. 

Shut i n  hole.  The br idge  plug was not  holding,  pressure  s t a r t e d  

bu i ld ing  up. 



9-10-38 Pressure  b u i l t  up t o  200 ~ s i .  Released pressure  and shut  in. 

pressure  b u i l t  up t o  95 p s i  i n  112 hour. Belease pressure and shut  

i n  f o r  1 hour,  pressure  b u i l t  up t o  55 p8i .  Released pressure  and 

shut  i n  f o r  1 hour,  presaure b u i l t  up t o  20 p s i .  Released pressure  

and shut  i n  f o r  3 112 hours ,  no pressure.  Ran HcCullough f l u i d  

probe a t  1600, 1630 and 1730 hours,  f l u i d  l eve l  remained at 1,192 

f e e t .  Ran 2 718-inch O.D. tubing i n  t h e  hole  t o  3,721 f e e t .  S e t  

plup Wo. 1 us ing  Dowell with 7 b a r r e l s  of water ahead of 96 f e e t 3  of 

c l a s s  '%I1' cement. Displaced cement with 14 112 b a r r e l s  of water.  

Cement i n  place a t  1900 hourn. Pul led  tubing t o  2,973 f e e t .  

9-11-78 Ran 2 718-inch O.D. tubing i n  t h e  ho le  and tagged top of plug No. 1 

a t  3,542 f e e t .  nixed up 60 sacks of g e l  and a t t c l p t e d  t o  pump d m  

the tubing,  tubing plugged. Made up 5 314-inch Grant s ec t ion  m i l l  

on 3 1/2-inch d r i l l  pipe and s t a r t e d  i n  hole. 

9-12-78 Ran 5 3/4-inch rill i n  t h e  ho le  and displaced water wi th  126 b a r r e l s  

of mud with pressure. f r m  100 t o  300 p s i  i t  2 b a r r e l s  per minute. 

9-13-78 Pu l l ed  out  of ho le  and r an  2 718-inch O.D. tubing i n  t h e  hole  and 

tagged plug Ao. 1 at 3,542 f e e t .  S e t  plug l o .  2 with 63 f e e t 3  of 

c l a s s  '%" cement. Displaced tubing with 33 b a r r e l s  of water.  Hung 

tubing at 2,662 f e e t .  Cement i n  p lace  a t  1715 hours.  

9-14-78 Tagged t o p  of plug No. 2 a t  3,261 f e e t .  Pressured up on plug Ao. 2 

t o  200 p s i ,  p ressure  he ld .  Se t  plug Bo. 3 with 5 b a r r e l s  of water 

ahead of 175 f e e t 3  of c l a s s  "H" cement. Displaced tubing with 12 

b a r r e l s  of mud. Pul led  tubing  of 1,905 f e e t  and reverse  c i r c u l a t e d  

t h e  tubing with 28 b a r r e l s  of mud. Cement i n  p lace  a t  1100 hours. 

9-15-78 Tagged top of plug No. 3 at 2,756 f e e t .  Pressured up on plug Ho. 3 

t o  200 p s i ,  p ressure  held. Pul led  tubing  out  of t h e  hoIe. Made up 

5 314-inch s e c t i o n  m i l l  on 3 1/2-inch d r i l l  pipe and mi l l ed  o u t  a 

s e c t i o n  of t h e  ?-inch O.D. 268, H-80 cas ing  fram 2,350 f e e t  t o  

2,355 1 /2  f e e t .  



(Cont . ) 
9-16-76 Willed 7-inch O.D. cas ing  from 2,355 I/2 f e e t  to 2,357 feet. Changed 

out  c u t t e r s  and r a n  back i n  hole. 

9-17-78 Ui l l ed  cas ing  from 2,357 f e e t  t o  2,358 f e e t  and m i l l  wore out. 

9-18-78 Made up 4 3/4-inch Dotco two bladed m i l l  and mi l led  cas ing  and cables  

f r a  2,355 f e e t  t o  2,358 f e e t .  Blades extended t o  4 c u t t i n g  di-ter 

of 13-inches. Pu l l ed  o u t  of hole .  

9-19-78 Uade up 5 3/4-inch Grant s e c t i o n  m i l l  and mi l l ed  on t h e  7-inch O.D. 

cas ing  a t  2,358 f e e t ;  mi l l ed  4 inches. Laid down ail1 and r an  3 1/2- 

inch  d r i l l  pipe i n  t h e  hole  open ended. 

9-20-78 Laid d m  d r i l l  pipe and removed blowout e q u i p e n t .  Ran 2 7/8-inch 

0 .  D. tub ing  i n  the hole,  h i t  b r idge  a t  2,6"4 f e e t  and worked t o  

2,725 f e e t  where tubing stopped. Pu l l ed  8 strand8 of tubing. 

9-21-78 Ban tubing i n  t h e  ho le  t o  f i l l  a t  2,694 f e e t  and waahed t o  2,725 

f e e t .  Rotated and washed tubing t o  f i r m  c a e n t  a t  2,729 f e e t  c i rcu-  

l a t i n g  contaminated cement t o  sur face .  S e t  plug No. 4 with 195 f e e t 3  

of c l a s s  '%" c a n t .  C w n t  i n  p lace  a t  1500 hours.  

9-22-78 Tagged top of plug No. 4 a t  1,923 feet. Excavated below t h e  b o t t a  

of t h e  c e l l a r  end i n s t a l l e d  a gauge on the 20-inch x ?-inch casinghead 

o u t l e t .  The pressure  was 25 pe i ,  b led  preasure t o  5 p s i  i n  20 minutea. 

Continued bleeding p res su re  t o  30 minutes and pressure  remained at 5 

p s i .  S e t  plug No. 5 with 195 f e e t 3  of c l a s s  "HH" cement. Cement i n  

place a t  1630 hours. L e f t  cas ing  annulus open a f t e r  cementing. 

9-23-78 Pressure  on t h e  20-inch x 7-inch annulus was 0 psi .  Tagged t o p  of 

plug No. 5 a t  1,078 f e e t .  S e t  plug no. 6 with 150 f e e t 3  of c l a s s  



"Err cement, pulled tubing t o  570 f e e t  and pumped i n  100 feet3  of the 

aume s lurry .  Circulated good c a e n t  t o  surface. Laid doun the 

tubing and released r i g  a t  1800 hourr. Pumped 59 feet3  of c la rs  "Ria 

c a e n t  i n t o  the 20-inch x 7-inch annulua a t  300 p s i  t o  a f i n a l  

preaaure of 14 psi .  

9-24-78 Checked prerrure on the annulur a t  14 psi .  Opened valve and bled 

prerrure f r a  0000 t o  1030 hourr. 

9-25-78 Checked prerrure on the annulur a t  6 p r i ,  bled t o  0 psi  i n  one m i n u t e .  

Clored valve. Bole pluggad. 

In r ta l led  hole urkcr  on the 20-inch crrinlhead. 
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16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE. ~. ~.. . 
REPORT. OR OTHFR DATA IS. LLLVRTlnNS (SHOW Or KDB, AND WD 

KOB-72121. 0 ~ - 7 2 i 1  I .  G L - ~ I ~ ~ I  

. UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

SUNDRY NOTICES AND REPORTS ON WELLS 
(0 rxx tnir form for p.ows*ls to & O i l  or to d a a p n  or paus h k  10 a d#nmrant 
m.nmir. VI. Form9-3314 l o r  swh prnwul..) 8. FARM OR LEASE NAME 

1. oi l  gas n Natural Gas St imulat ia 

REQUEST FOR APPROVAL TO. SUESCQUCNT REWRT O f :  
1 

TEST WATER SHUTOFF T i  
WACTURE TREAT 

! I 
I. 1 

SHOOT OR AClDlZE n rl 
REPAIR WLLL 1 ~ 1  [ I INOIE R e p a n  rrrultr d l  rnulliple cornp~etion 01 xone 
Pl1l.l OR ALTCR CASING / ~ 1  / I rh,7ncr rm Farm 9 .;lo b 

MULTIPLE COMPLETE j.1 [ 
FHANGl 70NLS 1 1 ! j 

ABANWN. U h work s tar ted 8/10/78 
(other) ' . - 

- .- - -  - -. - -. 
17. OLSCRlBE PAOPOStD OR COhlPLE7CD OI'EKATIONS (Cledrly state al l  pcrtlnent details, and glue pertitlent dates. 

including ertlmated date 01 I tart inp any profmsed worh. I f  well is direct ior?~i ly drilled. give subsurlace IOCJ~~O~S and 
l ~ m j s t ~ r e t l  i l j~ , l  IIUC vcnlcal <lrpttur lor all illarhers and zones pcfilncnt tn thrs work.)' 

1, No pressure on casing o r  tubing. Circulated hole w i t h  water. 
2.  Pu l l  2-3/8" 0.0. Hydr i l  tubing overa l l  length 4222.24'. 
3. Travel back i n  hole w i t h  2-3/8" 0.0. tubing and tagged f i l l  @ 3816' 

- 
5. tmsr - .  

Carson National Forest , 
6. IF INDIAN. ALLOTTEE OR TRIBE NAME 

-- 
'a uN'TAGREEMENT NAME 

MI1 
. WCII Other Exper imnt_f lS-Repm. - -. . . . - - . . -. - . 
2. NAME OF OPERATOR 

V .  S. Oept. o f  En-erjy/El Paso-&t_u_ral Gas Co. 
3. ADDRESS OF OERATOR 

U.S. DOE, P.O. Bpxl4100, Las  Vegas,flV.89114- - . - - . . . 
4. LWATION OF i L RCPORT LOCATION CLEARLY. See space 17 

and washed down t o  3830'. 
4. Spotted 175 f t 3  cement plug from 3827' t o  3224'. Tagged plug w i th  

14,000f tub in  weight. 3 5. S ~ o t t e d  7 5  f t  cement pius from 600' to  348'. Tagged top o f  p lug 

9. WELLNO. 
GB-2RS -- 

lo. FIELDOR WlLOCAT NAME 

-. - - Choza - - - -. Mesa - - Pictured - . -. C l i f f s  - - - 
~ ~ . S E ~ . . T . . R . . M . . O R B L K . A N D S U R ~ Y O R  

AREA 

. - -. ~ - 

w> t h  tubing. 
6. Cut 7" 0.0. casing o f f  a t  top o f  9-5/8" casing head @ 3.5' below 

ground 1 eve1 . 
7. Spotted a 4 f t 3  cement plug from 15 '  t o  surface. I n s t a l l e d  a 4" O.D. 

steel hole m r k e r  extending 4.2' above ground l e v e l .  Back f i l l ed  
c e l l a r  w i t h  d i r t .  llork completed 8-21-78. 

S u t , ~ ~ ~ ~ l . ~ c c  S.nfvty Valve: M.ln%l. anrl l y p 2  . . Set fi? . . . Ft. 

! $ \ D ~ ~ s L , ~ o ~ o ' F w L ,  Sec. 36, T-294, Sec. 36,-T--9-N, R-4-bi -.-- 

17.1 4 ' E  12. COUNTY OR PARISH! 13. STATE 
R i o A r r i b a  I NewMexfco 

. . 14, AP1 NO 

18. 1 hereby certily l ha l  the lorepuinfi is t la l r  anrl correct 

\ kb  - .  

-~ mg. & hcrgy P@L m. FEB 7 l q  
5 I G N L V  I .  DOE/N . A . - . .. - . .  . .- -. 

{Th,. space f o r  Federal or Scale oAmcc ~ ~ S C I  

A ~ ~ R O V E D  Ald#*R,:> CD l L  nnrr . . - .. . . . . . .. .. - 
r:uNUIIIIINh Of API'HOVAL. I 1  AMY 



UNITE0 STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

SUNDRY NOTICES AND REPORTS ON WELLS 
co. *US. this fwm mr o m  rals W d d l l  or lo d-pn or plus bmch M m diU*nnt 
wy-nr. US. Fonn 9 -3314  I% such ompos= l~ . l  _ ___ . .  . . . . _ . 
I. oil Natural Gas St imulat ia 

WCLI i:I E'~llper.imenLInsLr~Lble- 
2. NAME OF OPERATOR 

Budm Bumru Ha. 4IIR1424 

5. LEASE 

Carson National Forest -.:.:' - . % ' > : '  :. 
. -. . - - - , - -..,-,' 

6. IF INDIAN, ALLOTTEE OR TRIBE NAME 

7. UNIT AGREEMENT NAME 

-- 
8. FARM OR LEASE NAME 

. - . - - - - - 
9. WELL NO. 

m a r e o t . o f  rn 
3. ADDRESS OF OPERATOR 

U. S. DOE, P.0. B0~m00, Las Vggas ,Nv 891 14- - 
4, L.OCATION OF WELL (REWRT LOCATION CLEARLY. See space 17 

betow.) T-29-N, 
AT S U A F A C E : ~ ~ ~ ~ ' F S L , ~ ~ ~ ~ * F W L , S ~ C . ~ ~ , R - ~ - W  

REQUEST FOR APPROVAL TO: 

TEST WATER SHUTOFF 3 
FRACTURE TREAT 
SHOOT OR ACIDIZE 
REPAIR WE LL r-l 
PULL OR ALTER CASING C! 
MULllPLE COhtPCETE 
CHANGE ZONES r.: 
AAANWN' 1-1 
(other) 

no. FIELD OR WILDCAT NAME 

. - - Choza - - - . Mesa . . . . - - Ptctured - - . . C l j f f s  - -. . . . . - 
11- SEC.. 7.. R.. M., OR ELK. AND SURVEY OR 

AREA 

.--S.ec.36,T-29-N, R-4-W 
12. COUNTY OR PARISH: 13. STATE 

AT TOP PROD. INTERVAL: 
nr r o r A L  DEPTH: 11 3.6Z1N 60~38 '  E o f  Surface 

- - - . .- . -- - . . .- 
~ ~ . ~ ' C H E C K  APPROPRIATE BOX TO INDICATE NATURE OF NOTICE. 

REPORT, OR OTHER DATA 

SUBSEQUENT REPORT OF: 
I KOB-7215' . OF-721 4' , GL-720 '  

I J 
n 

INOTE R*w* r=lulI$ 01 multrpla c o r n ~ l e l ~ o n  or lane 

[I rklns. en Farm 9-330.1 

17 
r r i  

Rio Arriba-- .. - 1 M.ev-&xl'co . . - 
14. API NO. 

- .- 
15. ELEVATIONS (SHOW OF. KDB, AND WD) 

$ work s tar ted 8/25/78 
- -- 

. . . . -  ~. .- - - - -  - - .  .- 
7 DESCRIBE PROPOSE0 OR COMPLETED OPERATIONS (Clearly state all pcrtlncni details, and give pertanent dates. 

incltrd~np. estimated date o l  startlnu any proposed work. I f  well i5 dlrectlonalty drilled, give subsurlace locations and 
measured and true verflcal depllis fur a l l  maricrs and zones pertunent to this work.)' 

1. T ied  i n t o  tubing above tubing hanger. 
2. Blew tubing and cables apart w i t h  p l a s t i c  explosive B 717'. Pulled 

tubing and cables. 
3.  Cut 13-3/8" and 9-5/8" casing s t r ings o f f  @ 2.2' below ground level .  

Spotted a cement plug (393 f t 3 )  from 618' to surface. 
4.  Pul led CMP from c e l l a r  and i n s t a l l e d  4" 0.0. steel  hole marker extend- 

i ng  4.7' above ground leve l .  Back f i l l ed  c e l l a r  w i t h  d i r t .  Mork cm- 
p l  eted 8-26-78. 

Subsurface Safety Value: Manu. altd Type - . . . . . . . . Set @.  . .. - -- F I  

I8 I h m s i n g  is t rue and correct tnflg. 5 Energy QgL DbL 
SIGNED ~ - .- . .. -~ . . . .~ . . T I T L E ~ I ~ . ~ ~ ~ f / . n ~  . . DATE -- i 

\\ 

A P P R O V E D  1Th8s % p a t e  lor F ~ d t r a I  or S l a m  onmtr usr8 . . 

*PPPUVEO 81 - - TLTLE -. - -  . . . . DATE .. -- - . - - -- . 
CDNIMTIUAS OF APPROYIC. IF ANV. . . .7 

.. ~ 

CAUL, UIIRIO: *sr inltruCtmun~ on newerr= 516. 

DISTRICT ENGI- 



"rm 9-311 Form hPr.mwea. 
U d n o t  Uurmav ila 43-Hi114 Du. I 9 1 9  

U N ~ D  STATES 5. LEASE 

DEPARTMENT OF THE tKTfR IOR Carson National Forest ,5:=.~',:.:~7'5/' 
GEOLOGlCAL SURVEY 6. IF INOUN. AUOTTEE OR TRIBE NAMT. .~ I 

..... Subrurfd;e Salety Valve: Manu. and Type -. -. -- S e t  @ Ft. 

I 

SUNDRY NOTICES AND REPORTS ON WELLS 
100 m e  YU mil brm br popa.1. to drill w m a r p n  or plus -s t  I 0  d i l l a d  
nr.noir. Us. F o r m e 3 3 1 4  for smh pmmrab.> 

1. oil gas Natural Gas Stirnulatior----. 
W.II mu other Experiment PS Test Well 

2. NAME OF OPERATOR 

- U. S. Dept. o f  Energy/El Paso l iatural  Gas-CL 
3. ADDRESS OF OPERATOR 

U . S .  DOE, P.O. Box 14100, Las Vcgas,flB'4 
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. Scc space 17 

below.) Sec. 36 
AT SURFACE: 
AT TOP PROD. IMERVAC: 
AT OEPTH: Same as above (Ver t ica l  Hole) . . 

16. CHECK APPROPRIATE BOX TO INOICATE NATURE OF NOTICE. 
REPORT, OR OTHER DATA 

REQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: 

is true and correct L ~ ,  5 &m $& b*. 
.... 

: 6 7 rgfO 
51GPICD . TITL&S+!!!!@ 0*1E .~- 

I I ~ , S  ~ p a c t  tor rerl.r.1 or boat= atficc u.=) 
. . 

.........--.. ........ . . 
EONUIILUNS OF APPROVAL lf A N I  

. . .  ' - 7  O 7 
. ~- . . 

. . -.- .- - .  . , . . . . . . . .  -5.. Inrt.ur,ionl M Re" ...a 51d. ' 7 

mNO D m w o -  . . 

--- '- "IT AGREEMENT NAME 

a FARM OR LWE NAME 

. 
9. WELL NO. 

GB-3 
10. FIELOOR rnm~ NAME 

.-A Choza -- Mesa Pictured C l i f f s  
ti. sf~.. T.. R.. M.. OR BLK, A N ~ S U R V E ~ O R  

AREA 
Sec. 36, T-29-N, R-4-W 

12. COUNTY OR PARISHI 13. STATE 
Rio Arr iba i New btexfco - 

14. NO. 

-- 
15. ELEVATIONS ISHOW OF. K D E .  AND GD), 

KDB-7213' , DF-7232' , GL-7200 

TEST WATER sb i~ IT .oFr  n r! 
F M T U R E  TREAT 
SHOOT OR AClOlLE 
REPAIR WELL 3 (NOTE:  Romn re%uII* or multip~c corn~l*~lon or = m a  

PULL OR ALTER CASiNG 9 r! 
L change on Form S-330 I 

MULTIPLE COMPLETE 2 I- 
il 

CHANGE ZONES E 3 
ABANDON- n la work s tar ted 8/21/78 
(olher) 

. - . - - - 
17. OESCRlsE PROPOSED OR COMKETEDOPERAT~DNS !Clearly slat; all pertinent details. and gwe peninent dales. 

inclufiinl: ertirnatc;l date 01 startin,@ any proposed work. t f  wu,ll i s  d~rect~onal lv rlr11:tb. cave subrtkrlace hcatlons and 
lne.bsurcd and true verlical deplhr lor all markers 3rd KIollrs pertlncnt to  ihls rorh.) '  

1. Circulated hole w i t h  water. Pulled 2-3/8" 0. D. tubing, recovered 4238.99' . 
2. Tagged f i l l  a t  4801 ' and spotted 260 f t 3  plug frvrm 4801 ' t o  3195'. Tagged 

cement plug wi th 10,000 pounds tubing weight. 
3. Perforated 7" 0.0. casing w i th  4 holes from 603' t o  604'. 
4 ,  Circulated 7"  x 9-5/8" casing annulus w i t h  cement and displaced cement 

plug t o  291' . Tagged cement plug ins ide 7" O.D. casing w i th  tubing. 
5 .  Cut 7"  O.D. and 9-5/8" 0.0. casing s t r ings  o f f  a t  2.4' below ground leve l .  

Pulled CMP f r om ce l l a r .  
6 .  Spotted 4 f t 3  cement plug from 15' t o  surface. I ns ta l l ed  4" 0.0. steel  

hole marker extending 4.1" above ground leve l .  Backf i l led cel l .ar  w i t h  
d i r t .  Work completed 8-26-78. 



1. Cables not  extending t o  surface. 
2. T rave l  i n  hole wi th tubing and tagged cables @ 200'. 
3. Ran tubing down t o  600'. Spotted a 566 f t 3  cement f rom 600' to  sur face.  
4 .  I ns ta l l ed  a 4" 0.0. x 12' hole marker extending 4 '  above ground l e v e l .  

L e f t  casing head f lange on 13-3/8" casing @ 3 '  below ground leve l .  Work 
completed 8-29-79. 

h -1 Form w d .  

m. 1973 B u d g t  8m.u Ha 42-111424 

UNITED STATES 5. LEASE . , . . , . .  .. .-,. - .  ,- 
DEPARTMEMT OF THE INTERIOR Carson Nat iona l   ores t 

GEOLOGICAL SURVEY 6. IF INDIM.  ALiOlTEE OR TRIBE NAME 

Subsurldce Salety Valve: Manu. arrd Type . . . - .- . Set @ Ft. 

la I her . c Ril t the foregoing is true andcorrect kagr5. &inelgy ~ p p l  r* FED i 19m 
SIIiNLO w& ... .. T I T L ~ j f l y D E / n m  . .~ . D A T E  ~ -:-- . .  

APP-ROVED I l h l .  IP,ICC 40, F>.derAL Or St.ltc OIII<C # # > C I  . . 

APImHOVLU UY 7111C . ... ~. O A T £  , - . - n . x : ? ~ L  ;. 
<ONOIlIUNS OF APPROVAL. IF ANY:  - . .  . . .. . 

- 2 
... . . . , - -., 

CARL A. 
. .  . 
; . . .- .> 

3 

ACTING DISIRICT WOW= 
-5.e Ln.,rurli~n~ m nmr.. sidr 

54 . 
I . .  . 

SUNDRY NOTICES AND REPORTS ON WELLS 
(no n c ~  mir lorm hr ~mpora l*  to drlll o to d ~ ~ n  or plus back to diU*nm 
mnm-ir. u.. FD-9-3314 b r  rvsh prnprrh.> 

1. oil gas  re-5h- 
well a we11 

.-. 
other Motion Measurement 

2. NAME OF OPERATOR 

U .  5. Department o f  Energy - 
3. ADDRESS OF OPERATOR 

U .S .  ME .-I P. 0. Box ~ 141 00 I-- Las Yegas, NV 891 14 
4. LOCATION OF WELL (RFFORT LOCATION CLEARLY. See spac4 17 

below.) 1500 S 370 E o f  GD-ER, Sec.36, 
AT SURFACE: T-29-N, R-4-Id 
AT TOP PROD. INTERVAL: 
AT TOTAL DEPIH: Same as above ( v e r t i c a l  Hole) 

- .  - - - - - - - - 
16. CHECK APPROPRIATE BOX TO IHOICATE NATURE OF NOTICE. 

REPORT. OR OTHER DATA 

REQUEST FOR APPROVAL TO: SUESEQUENr REPORT OF: 

'. UN'TffiREn*EmNAME , 

8. FARM OR LEASE NAME 

-- 
9. WELL NO. 

. GB-k -.-- 
10. FIELD OR WILEAT  NAME 

Choza Mesa Pictured C l i f f 5  

11. SEC.. T.. R.. M.. OR ELK. AND SURVEY OR ! 
AREA 

-- Sec. 36, T - 2 9 4 ,  R-4-W -- 
12. COUNTY OR PARISHI 11. STATE 

Rio Arr iba I New Mexico ,,, ,, 
15. ELEVATIONP (SHOW OF. KOB. AND WO) 

GL 7203 

TEST WATER SHUT.OFF 0 
FRACTURE TREAT 
SHOOT OR ACIDIZE 

U 

REPAIR WELL (NOTE: ~ m c a r t  rrruln of murtod. samok~ion or mne 
PULL OR ALTER CASING 9 r k * n ~ .  on F o r m  9-330.1 
MULTIPLE COMPLETE C] 
CHANGE ZONES G 
ABANWN* 

L1 
n %work s t a r t e d  8/26/78 

(oillcr! 
, ,  . .- -. . . - ~ ~-.. - 
17. DESCRIBE PROPOSED 3 R  COMPLETED OPERATIONS (Clearly statc a!; pertinent details, and give pertinent dates. 

including estimated date of starting any proposed work. If vtll is dlrectionally drilled. giw subsurlace lowtions and 
measured and true venlcat depths tor all markers and zones pertlncnt to  this Wrh.)" 



far W 3 l  
DT. 1973 

UNITED STATES 
e . w  &mu m. 4?-a1aa .. .,.I 1 5. CEASE - /-. -. . . . > , ' m i  

SUNDRY 
tou thk l ~ r m  for progwlr m drill ar to d a e p n  or plus hwt 10 a &ma-t 
me.rolr.  US" Form S-331--C h r ~ u s h  ~mmrak.) 

..... 1. oil gas a Post Shot Reentry of . ~ . .  
WII D MII other Emplacement Hole 9. WELL NO. . . 

-- - - - - -. - - - 
3. ADDRESS OF OPERATOR - ~~ 

u.S. DOE, P.O. Box 14100, Las Vcgas,NV 09114 ~ ~ . ~ E C . . T . . R . . M . . ~ R S L ' K , A N D ~ ~ ~ E Y ~ ~ :  

4. LOCATION OF WELL {REWRT LOCATION CLEARLY. See Space 17 AREA 

below.) I218'FSC 17701FWL, Sec. 36, Sec. 36, T - 2 9 4 ,  R-4-W 
AT SURFACC: T - 2 9 4 ,  R-4-w 12. COUNTY OR PARISHI 13. STATE 

DEPARTMENT OF THE ILNfERIOI: 
GEOLOGICAL SURVEY 

AT TOP PROD. INTERVAL: r ~ o  Arr iba i 7. k;.ico-- 
AT IoTAL OEPTH:Same a s  above (Vert ical  Hole) 14. API NO. 

I6. CHECK APFROPAIATE BOX TO INOICATE NATURE OF NOTICC 
REWRT. OR OTHER DkTR IS. ELEVATIONS I S W  OF. KOB. AND *ID) 

KDB-7227' , DF-7226' , GL-7211' 
RCQUEST FOR APPROVAL TO: SUBSEQUENT REPORT OF: 

Carson National  ores st - 
6. IF INDIAN. ALLOlTEE OR TRIBE NAMT 

TEST WATER SHUT-OFF k 
FRACTURE TREAT 
SHOOT OR AClOlZE 

G 

REPAIR WELL 
n 

0 
PULL OR ALTER CASING C 

0 (NOIL: Report re3ulta si multipt* camol.tlonor i ons  
c h l n r c  00 Fnmr 9-330) 

h4uLrlPI.E COMPLETE n n 
CHANGL ZONES u I A 
ABANDON- U work s tar ted 8/29/78 
(otl ier) 

. . .  ...... . . . . . . .  - . -- -. - ~- - - -  
17. OESCRIHE P R O W S ~ ~  d R  COMPLETED OPERATIONS {Clearly !tat. a l l  pertinent details. and give penlnent dates. 

includinr! eslirnated date of staltinn any proposed work. If well IS dircftlonally drilled, glue subsurface locations and 

7" O.D. casing 

11. 
Subsurface 

- 
nd ta  g i h tubing. 

$pottea %! rtj cement b1 g from 3 t 3  , and tagged wi th  tubing. 
Spotted 175 f t 3  cement Pug from 3%' !o @hi 
Mi l l ed  a sect ion o f  7"  g .D. casin from 2350' to 2358%'. Extended 

5 ! section cu t  be ween 2355' and 235 ' t o  a 13" diameter. 
Spotted 195 f t  cement plug f rom 2729' to 1923' and tagged w i t h  tubfng. 
Spotted 195 f t 3  cement plug from 1923' t o  1078' and t a  g d w i t h  tub~ng.  

1 59 f t  cement i n  20" x 7" casing annulus. 
7 5 Circu a t e d  cement t o  the surface from 1078' using 250 t , and pumped 

Pulled CE!P from ce l l a r .  C u t  7" casin o f f  [! top of 20" casing head 
f l a n ~ c  13.5' b l o w  G.L. ),and welded 1 2"  p la te  over 7"  O.D. casing. 
Back 1 1  ed cel?ar w i t h  d ~ r t .  

9 
Inst$l , led concrqte monument over hole. Work completed 2-g-78. 

Sale ty  a ve anu. and ype . Ft 

. . . . . .  EDNOlTlONS O f  APPROVAL, I F  AMY' . . . -I 

C*RL A. MRRKK 





PBncgFa HUCLEAR BWLOSIOHS (PW) 

REPORTS 

Project Gasbuggy Feasibility Study. Hay 14, 1965 (BPlVG) (USBH) 
(PAB-1000). MA-20:470 

Gasbuggy Prerhot S-ry Report. llovember 1967 (UCBL) (PllB-1001) 
(UCRL-50345). HSA-22:8239 

Gaabuggy preliminary Poatahot S-ry Bcport. January 1968 (UCRL) 
(P13B-1003) (Urn-50386). ISA-22: 18999 

Project Dlrbuggy: A Government-Industry Haturd Gaa Production 
Stimulation Eaperimnt Using Fluclear Kxplosiver . September 15, 
1967 (EPIK;) (USBU). NSA-23:488 

Muclear Operation: Project hrbuggy. October 19, 1967 (UCBL) 
(UCRL-50334). NSA-22812464 

Computer Calculations of the Garbuggy Event. h y  10, 1968 (UCRJ.) 
(UCRL-50419). HSA-22: 35966 

Gasbuggy Postshot Znvertigatimr in GB-EP. April 19, 1968 (UCICBL) 
(Urn-50425). USA-22:45210 

Project Gasbuggy: Well Test Data, Volla 11. September 1967 to 
September 1968 (BPHG) (Specificatimr). HSA-23:489 

Drilling and Testing Operations for Project Gasbuggy. 1968 (EEWG) 
(COIVF-680926-3). 1SA-23:490 

Gas Quality Investigation Program: Status Report for Project Gnsbuggy. 
September 18, 1968 (UCBL) (UCRL-71314, Rev. 1) (COltP-6809261. 
MA-23: 495 

Gasbuggy Portrhot Geologic Imestigationr. Hovember 1968 (UCRL) 
(EPHG) (UCRL-71354) (COW-680926-2). USA-23:496 

Operational Safety Aspects of Project Gasbuggy. September 1968 ( W ) .  
ASA-23:491 

Status of Reservoir Evaluation: Project Gasbuggy. 1968 (USBH) 
(EPNG) (COHF-680926-4). USA-23:492 

Report of Gaa Analyeea, GB-1, GB-ER. 1967 (USBH) (Specifications). 
MSA-Not Cited 

Report of Water Analyeea, GB-1, 10-36. 1967 (USBM) (Specifications). 
USA-Not Cited 



Core Analysis Besults, GB-1, GB-2. 1967, 1968 (USBH) (Specifications). 
BSA-Hot Cited 

Core Analysis Results, GB-I. 1967 (EPBG) (Specifications). HSA-Hot 
Cited 

Core Analyris Results, GB-2. 1967 (BPIVG) (Specifications). NSA-Uot 
Cited 

Core Description From GB-1 (Gasbuggy) in the Bortheastern Part of 
the San Juan Basin, Bio Arriba County, New Hexico. 1967 (USGS) 
(Specifications). HSA-not Cited 

SPRG Project Gasbuggy Well Teat Data, Voluv I, Febrwry 1967- 
September 1967. 1967 (EPUG) (Specification#). MA-23:493 

Area Uap and Plot plan--project Gasbuggy. nd (EFHG). MSA-Hot Cited 

PI-ter Tests in GB-2RS, June 23, 1968: Memtrrandum. September 23, 
1968 (UCRL) (SDK-68-28) (Specifications). NSA-23:2442 

chemical Analysis of habuggy bck. April 4, 1968 (UCRL) (specific.- 
tions). MSA-23-2184 

Well Temt Data, Volune 111, 1968, 1969 (EP1IG) (Specifications). 
USA-Not Cited 

Inventory of Wcllr and Springs Witbin a 10-Mile Badius of Project 
Gasbuggy, Rio Arriba County, A w  Uexico. Decemkr 1968 (USGS) 
(Specificatioau). USA-23:9535 

Hydrologic Tests in Hole GB-1, Project Gasbuggy, Bio Arriba County, 
Beu Mexico. December 1968 (USGS) (Specifications). IVSA-23:9536 
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Material and equipment received from Eberline Co.--Gasbuggy Project, Farrington, 
i 

Aev Mexico, October 5, 1978, and October 8, 1978, respectively. 

Item and Description 

Tubing, 2 318" 4.7 

Tubing, H.D National 12", Serier 900 X 8" 

Tubing hanger and sub a", Series 900 

Shaffer B.O.P., Type 45 
Manual with 10" Series 200 
Top Flange and 10' Sericr 
500 Botta Flange with 611s 

Shaffer Tubing W Type 
10" Seriea 900 x 6'' Serier 900 
with 2-4" Series 900 Outlets 
45 Degrees 

Shaffer Flow Seal Valver, 4" 
Series 900 with Wheel, 21" 

Shaffer Flow Seal Valve, 2" 
Serier 600 with Wheel, 14" 
with 6" x 2" Thd. Studded 
Bonnet F1. Series 900 

Camron 2 1/2" WRnlACF Upper 
Master Gate Valve 

2 112" m / A C F  Wing Valve 

Drums (Black) FhS Office 
SUPP~YS 

Tubing 2 7/8" 6.5 # 5-55 Eve 

Steam Generator Texsteam 
Corp. Serial No. 590 YR1969 
Houston Tex USAEC 76746 

1' Galv. Pipe, Fittings (4 Valvea) 

Unit - 
134 Joints A-23 

1 El. 

f Ea. 

2 E.. 

1 E.. 

2 El. 

1 Ea. 

1 E.. 

1 Ea. 

2 Ea. 

91 Joints 

1 Ea. 

250' Approx. 

ACHE Fresh Air Blowers 
M d e l  4107 USAEC 1680111167927 2 Ea. 



3ose with F i t t i ngs ,  50' lengths 

Ful l  Pace Respirators 

Hose, Red Righ-Pressure 
1" x S t / l "  x 16'/11' x 18' 

Spool, 10" Series  900 Top Flange x 
10" Series 900 Bottm Flange 
(attached t o  Shaffer B.O.P.) 

GB-ER Wellhead Components 
10" Ser ies  900 Double Studded 

10" Series 900 x 10" Series 600 
Flanged Spool 

LO" Shaffer Single Gate B.O.P. 

C.wroo Type "F" Tubing 
Read 6" Ser ies  600 x 10" 
Series 600 

Tubing Read Bonnet 6" Seriea 
600 x 2 1/2" Series 600 

Cameron Type "PM" Tubing, 
Hanger with 2 1/2" EVE 8 RD 
Thread. Top and Bottop 

Upper Tree Assed ly  2 1/2" x 
29/16" Cameron Type "Fat Uaster 
Gate Valves 

Steam Gen. Pump--Cat Pump 
Model 0500 

Drums, Metal (Black) ( t o  
bur ia l  a t  HTS-contaminated s o i l )  

Tubing 2 5/8" 4.7 8 RD Thread 

4 Ea. 

4 Ea. 

1 Ea. 

1 Ea. 

1 Ea. 

1 Ea. 

1 Ea. 

1 Ea. 

1 Ea. 

I Ba. 

2 Ea. 

9 Ea. 

22 Jo in t s  
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